Synthesis, characterization and anti-corrosion screening of n,n-bis (4-chlorobenzaldehyde)-ophenylenediamine and nickel(ii) complex / Intan Sapura Abdul Halim by Abdul Halim, Intan Sapura
SYNTHESIS, CHARACTERIZATION AND ANTI-CORROSION 
SCREENING OF N,N-BIS (4-CHLOROBENZALDEHYDE)-o­
PHENYLENEDIAMINE AND NICKEL(II) COMPLEX 
INT AN SAPURA BINTI ABDUL HALIM 
Final Year Project Report Submitted in 
Partial Fulfilment of the Requirements for the 
Degree of Bachelor of Science (Hons.) Chemistry 
in the Faculty of Applied Sciences 
Universiti Teknologi MARA 
JULY 2017 

TABLE OF CONTENT 
ACKNOWLEDGEMENT 
TABLE OF CONTENTS 
LIST OF TABLES 
LIST OF FIGURES 
LIST OF ABBREVIATIONS 
ABSTRACT 
ABSTRAK 
CHAPTER 1 INTRODUCTION 
1. 1 Background of Study 
1.2 Corrosion 
1.2.1 Corrosion inhibition study 
1.3 Problem Statement 
1.4 Significance of the Study 
1.5 Objectives of the Study 
CHAPTER 2 LITERATURE REVIEW 
2.1 Schiff Base Ligands and Metal Complex 
2.2 Characterization of Schiff bases and Metal Complex 
2.2.1 Elemental Analysis 
2.2.2 Fourier Transform Infrared (FT-IR) 
spectroscopy 
2.2.3 Ultraviolet-Visible (UV-Vis) Spectroscopy 
2.3 Corrosion inhibition 
CHAPTER 3 METHODOLOGY 
3 .1 Chemicals 
3.2 Apparatus 
3.3 Characterizations 
3.3.1 Elemental Analysis (CHN) 
3.3.2 Molar conductivity measurement 
3.3.3 Melting point determination 
3.3.4 Infrared (IR) radiation spectroscopy 
3.3.5 Ultraviolet-Visible (UV-Vis) spectroscopy 
3.4 Methods 
3.4.1 Preparation of Schiff base ligand, N,N-Bis(4-
. chlorobenzaldehyde )-o-phenylenediamine 
(4ClOPD) 
iv 
Page 
'iii 
iv 
vi 
vii 
viii 
X 
xi 
1 
1 
6 
6 
6 
8 
9 
10 
10 
13 
13 
14 
16 
19 
21 
21 
21 
21 
22 
22 
23 
23 
24 
24 
24 

ABSTRACT 
SYNTHESIS, CHARACTERIZATION AND ANTI-CORROSION 
SCREENING OF N,N-BIS (4-CHLOROBENZALDEHYDE)-o­
PHENYLENEDIAMINE AND NICKEL(II) COMPLEX 
The desired compound which are N,N-Bis(4-chlorobenzaldehyde)-o­
phenylenediamine, (4ClOPD) and Ni(II) complex (Ni4ClOPD) were successfully 
synthesize from the condensation reaction of 4-chlorobenzaldehyde and o­
phenylenediamine which undergo further insertion with Ni(II) metal center to 
produce a complex. The compounds were characterized by analytical and spectral 
techniques such as elemental analysis, FT-IR and UV-Vis Spectroscopy, melting 
point and molar conductivity measurement. The FT-IR analysis reveal the 
coordination of ion metal center with ligand through azomethine to nitrogen form 
the metal complex. The UV-Vis analysis indicates the presence of n----+n* and 
n---+n* transitions which were assign for 4ClOPD and complex, Ni4ClOPD. The 
transition for the n----+n* is shifted from 295 nm to 267 nm in the complex 
meanwhile for the transition n----+n*, the complex is shifted from 214 nm to 212 
nm. UV-Vis spectral for the Ni4ClOPD showed the presence ligand to metal 
charge transfer (LMCT) at 375 nm were detected in the spectrum of the complex. 
The molar conductivity values show that the Ni(II) complex was non electrolyte. 
The anti-corrosion activity of the ligand, 4ClOPD and its complex, Ni4ClOPD 
were studied on mild steel at 50°C for 48 hours immersion time and it was found 
that the inhibition efficiency were increased as the inhibitor concentration 
increase. The corrosion inhibition study also shows that both of the ligand, 
4ClOPD and the complex, Ni4ClOPD are a good corrosion inhibition and 
Ni4ClOPD shows the highest corrosion inhibition with the inhibition efficiency at 
86.00%. 
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